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WASTE SEALING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a Waste sealing apparatus 

for garbage, used diapers, medical Wastes, and other Waste 
materials. 

2. Description of the Related Art 
Up to noW, in a hospital, a nursing and healthcare facility 

for elderly people and the like, nurses and staff members visit 
rooms of patients and elderly people to change their diapers. 
There is, for example, Japanese Utility Model Publication 
No. 3069593 (FIG. 7) Which discloses a diaper changing cart 
used for carrying unused diapers and toWels for changing 
diapers of patients and elderly people and for collecting and 
discarding the changed and used diapers and toWels. 
As shoWn in FIG. 15, this diaper changing cart 51 stores 

clean unused disposal diapers, disposal pads, cloth diapers 
and toWel in a clean stuff storage 52. The door 54 provided on 
a front face of a cart main body 53 is rotatably opened so that 
a pedestal 55 is slidably pulled out. On a frame 57 is attached 
a plastic bag 56 in Which used disposal diapers and cloth 
diapers are dumped. This diaper changing cart being carried 
around to patients’ rooms, a nurse changes diapers there, 
opens a lid 58, dumps changed diapers or used toWels in the 
plastic bag 56. 

HoWever, there has been a problem that unpleasant smells 
?oat around from Wastes such as used diapers and the like 
While the cart being carried around. Further, in addition to the 
hospital and the nursing facility for elderly people as 
described above, there has been a similar problem in a house 
hold that unpleasant smells often ?oat around emitted from 
Wastes such as garbage dumped and kept in a plastic garbage 
box. 

In another example of a Waste sealing apparatus shoWn in 
FIG. 16, after a Waste 61 is throWn in through a throW-in port 
62, When a cover 63 is closed, an activation sWitch is turned 
on, and pressure bonding rolls 64 are rotated to pres sure-bond 
sealing sheets 65 fed in a opposed fashion, Whereby the Waste 
is sealed. Then, a lever 66 is manually pulled doWn to cut the 
sealing sheets 65. Such apparatus is disclosed, for example, in 
Japanese Patent No. 4066000 (FIG. 3). 

HoWever, in this apparatus, the activation sWitch is not 
turned on unless the cover is closed, and the sealing sheets 65 
need to be cut manually. Therefore, pathogenic bacteria 
present on a user’s hand are prone to attach to the apparatus, 
and the staff members cannot Work ef?ciently. In addition, a 
cutting mechanism of this apparatus cannot cut the sealing 
sheets 65 at and from an end part thereof, and it takes more 
time to cut sheets compared With cutting at and from an end 
part. And cutting blade thereof is exposed, Which leads to less 
safe conditions. Due to the malfunction, the apparatus some 
times cut a Waste containing a liquid substance, Which leads 
to the cutting blade’s easy rusting. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
a Waste sealing apparatus Which automatically seals Wastes 
preventing unpleasant smells and germs from emitting 
around from the Wastes, automatically cuts the pressure 
bonded sealing sheets from one end to the other, Wherein the 
cutting blade is unlikely to rust. 

In order to achieve the object, the Waste sealing apparatus 
according to the present invention includes a supply mecha 
nism for opposed sealing sheets, a pressure bonding mecha 
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2 
nism for the opposed sealing sheets, a throW-in checking 
sensor provided on an insertion side of the pressure bonding 
mechanism, a cutting mechanism for the opposed sealing 
sheets, a passage checking sensor provided on a discharge 
side of the pressure bonding mechanism, and a catch-in pre 
venting sensor provided on the discharge side of the pressure 
bonding mechanism. The pressure bonding mechanism for 
the opposed sealing sheets includes opposed pressure bond 
ing rolls, each of Which has seal parts at both ends thereof and 
an elastic compression part betWeen the seal parts. When the 
throW-in checking sensor senses a throWn-in Waste, the sup 
ply mechanism for the opposed sealing sheets is automati 
cally activated. With the pressure bonding mechanism, the 
pressure bonding rolls presses the opposed sealing sheets to 
seal the Waste. When the passage checking sensor senses the 
Waste discharged from the pressure bonding mechanism, the 
cutting mechanism automatically performs cutting. 

In this Waste sealing apparatus, since the throW-in checking 
sensor is provided on the insertion side of the pressure bond 
ing mechanism, it is possible to sense that the Waste is throWn 
in and activate the pressure bonding mechanism automati 
cally. On the other hand, since the passage checking sensor is 
provided on the discharge side of the pressure bonding 
mechanism, it is possible to sense that the Waste is discharged 
and activate the cutting mechanism automatically. 
The sealing sheet may include a Wrapping base material 

and a bonding layer (an adhesive layer) formed thereon, and 
has gas barrier properties in the Wrapping base material and 
the bonding layer (the adhesive layer). Wastes may be 
Wrapped With the Wrapping base material and sealed by the 
bonding layer (the adhesive layer). 
The Wrapping base material may be a base material made 

of such as a plastic ?lm and a plastic sheet, Which can pass 
infrared rays therethrough. The gas barrier properties in the 
Wrapping base material and the bonding layer may be 
obtained by imparting gas barrier properties to the Wrapping 
base material itself, to the bonding layer, or to both of Wrap 
ping base material and the bonding layer by the synergistic 
interaction therebetWeen. Further, the bonding layer may be 
an adhesive layer Which gives a slightly sticky touch at room 
temperature. 
The catch-in preventing sensor may be linked to a mecha 

nism Which stops an operation of the pressure bonding rolls 
When the catch-in preventing sensor senses that the sealing 
sheets Which seal the Waste therebetWeen have been caught in 
the pressure bonding rolls. 

With this construction, if the sealing sheets and the Waste 
sealed betWeen the sealing sheets are about to be or are caught 
in one of the opposed pressure bonding rolls, the catch-in 
preventing sensor senses this condition and generates a signal 
to the mechanism Which stops the rotation of the pressure 
bonding rolls, so that the rotation of the pressure bonding rolls 
is stopped and a further catch-in can be prevented. 
The cutting mechanism for the sealing sheets may include 

a cutting blade and opposed attaching gears Which support it 
at the time of cutting. The opposed attaching gears may hold 
the pressure-bonded sealing sheets therebetWeen, and the 
cutting blade associated With the opposed attaching gears 
may move in a cutting direction. 

With this construction, the sealing sheets in a stretched 
state are sandWiched by the attaching gears, and the cutting 
blade can reliably cut the pressure-bonded sealing sheets 
from an end edge to the other end edge thereof, Which can 
reduce the time length required for cutting. 
A diameter of the seal parts at the both ends of the pressure 

bonding rolls may be made larger than the diameter of the 
elastic compression part betWeen the seal parts. 
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As in the above-mentioned construction, the pressure 
bonding mechanism for the opposed sealing sheets includes 
pressure bonding rolls, and the pressure bonding rolls respec 
tively include seal parts at both ends thereof and an elastic 
compression part betWeen the seal parts. Therefore, 
unWanted air remaining betWeen the sealing sheets, Which 
had been present in the Waste, can be pushed out by the elastic 
compression parts of the opposed pressure bonding rolls, and 
also an excessive volume of the Waste can be slightly reduced 
by compression. Accordingly, in the case Where a Waste 
Wrapped With a neWspaper or the like is throWn in, this can be 
slightly compressed to have a smaller volume than its original 
volume. Moreover, the sealing sheets are sealed by the seal 
parts at the both ends and thus the Waste does not squeezed 
out, and the sealing at the both ends can be secured. Having 
the elastic compression part, even in the case Where a Waste is 
Wrapped relatively roughly With a neWspaper or the like and 
throWn in, can reduce the volume of the throWn-in Waste. 
As the material of the elastic compression part, for 

example, a urethane-resin or ?uoropolymer foam (Which can 
be either a closed cell foam or an open cell foam), Which 
returns to its original shape after deformation, may be used. 

The present invention has the construction as described 
above, the apparatus has various sensors. Therefore, it is 
possible to provide the Waste sealing apparatus Which pre 
vents unpleasant smells or germs from ?oating around and the 
operation after throWing-in to cutting can be done automati 
cally. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vieW illustrating a ?rst embodiment of a Waste 
sealing apparatus, especially the features of mechanisms, 
according to the present invention. 

FIG. 2 is a front vieW of the Waste sealing apparatus of FIG. 
1. 

FIG. 3 is a right side vieW of the Waste sealing apparatus of 
FIG. 1. 

FIG. 4 is a cross sectional vieW taken along the line A-A of 
the Waste sealing apparatus of FIG. 1. 

FIG. 5 is a cross sectional vieW taken along the line B-B of 
the Waste sealing apparatus of FIG. 1. 

FIG. 6 is a perspective vieW of a pressure bonding roll (one 
side) of the Waste sealing apparatus of FIG. 1. 

FIG. 7 is a partially cutaWay perspective vieW for illustrat 
ing a cutting mechanism for sealing sheets of the Waste seal 
ing apparatus of FIG. 1. 

FIG. 8 is a front vieW of the cutting mechanism of the Waste 
sealing apparatus of FIG. 1. 

FIG. 9 is a plan vieW of the cutting mechanism of the Waste 
sealing apparatus of FIG. 1. 

FIG. 10 is a right side vieW of the cutting mechanism of the 
Waste sealing apparatus of FIG. 1. 

FIG. 11 is a perspective vieW of the cutting mechanism of 
the Waste sealing apparatus of FIG. 1. 

FIG. 12 is an exploded perspective vieW of the cutting 
mechanism of the Waste sealing apparatus of FIG. 1. 

FIG. 13 illustrates an operation panel of the Waste sealing 
apparatus of FIG. 1. 

FIG. 14 is an overall perspective vieW of the Waste sealing 
apparatus of FIG. 1. 

FIG. 15 is a perspective vieW illustrating a conventional 
diaper changing cart. 

FIG. 16 is a perspective vieW illustrating another conven 
tional Waste sealing apparatus. 
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4 
DETAILED DESCRIPTION OF THE PREFERRED 

EMBODIMENT 

Hereinafter, an embodiment of the present invention is 
described With reference to the draWings. 

First Embodiment 

In a hospital, a nursing and healthcare facility for elderly 
people and the like, a nurse or a staff member visits rooms of 
patients or elderly people to change their diapers. Under this 
circumstance, a Waste sealing apparatus according to the 
present embodiment is applied to a diaper changing cart for 
carrying unused disposable diapers and toWels to change 
diapers of the patients or the elderly people and for collecting 
and discarding changed used disposable diapers and/or toW 
els. It shouldbe noted that this Waste sealing apparatus may be 
used for discarding various medical Wastes such as bandages, 
absorbent cottons, gauZe, gloves, syringes and ampoules 
Which are stained With blood and the like in a medical insti 
tution, household garbage, used disposable diapers for babies 
and the like. 
As illustrated in FIGS. 1 to 14, the Waste sealing apparatus 

according to this embodiment includes a supply mechanism 1 
Which supplies sealing sheets S in a opposed fashion, a pres 
sure bonding mechanism 2 for the opposed sealing sheets S, 
and a cutting mechanism 3 for the sealing sheets S. When a 
Waste 4 is throWn in betWeen the opposed sealing sheets S, the 
opposed sealing sheets S are bonded to each other by the 
pressure bonding mechanism 2 and then cut by the cutting 
mechanism 3. 

In order to enable the bonding by the pressure bonding 
mechanism 2 and the cutting by the cutting mechanism 3 
described above to be automatically performed When the 
Waste 4 is throWn in, this Waste sealing apparatus includes a 
throW-in checking sensor 5 provided on an insertion side of 
the pressure bonding mechanism 2, and a passage checking 
sensor 6 provided on a discharge side of the pressure bonding 
mechanism 2. In order to prevent the sealed Waste from being 
caught in the pressure bonding mechanism 2, this Waste seal 
ing apparatus further includes a catch-in preventing sensor 7 
provided on the discharge side of the pressure bonding 
mechanism 2. 

Various sensors such as a mechanical sensor, a magnetic 
sensor and a photoelectric sensor can be used as the above 

mentioned sensors. In the present embodiment, a photoelec 
tric sensor (produced by Keyence Corporation, product 
name: PZ-G61N) Which utiliZes infrared rays is used, and a 
light transmitting part and a light receiving part thereof are 
positioned opposed to each other and used as a pair. All of the 
sensors can sense an infrared ray transmitted from the light 
transmitting part to the light receiving part, and function as 
sWitches for activating and stopping the pressure bonding 
mechanism 2 and the cutting mechanism 3. 

That is, the Waste 4 Which has been throWn in from a 
throW-in port 81 is placed on pressure bonding rolls 21, and 
hence the infrared ray Which is transmitted from the light 
transmitting part to the light receiving part of the throW-in 
checking sensor 5 is blocked, so that the throW-in checking 
sensor 5 senses that the Waste 4 has been throWn in from the 
throW-in port 81. Further, When the Waste 4 sealed by the 
sealing sheets S is discharged from the pressure bonding rolls 
21, the infrared ray Which is transmitted from the light trans 
mitting part to the light receiving part of the passage checking 
sensor 6 is blocked, so that the passage checking sensor 6 
senses that the Waste 4 has been discharged from the pressure 
bonding rolls 21. Still further, When the Waste 4 sealed by the 
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sealing sheets S has been discharged from the pressure bond 
ing rolls 21, but does not advance downwardly of the pressure 
bonding rolls 21, instead to start to cling to and be caught in 
the pressure bonding rolls 21, the infrared ray Which is trans 
mitted from the light transmitting part to the light receiving 
part of the catch-in preventing sensor 7 is blocked, so that the 
catch-in preventing sensor 7 senses that the sealed Waste has 
started to be caught in the pressure bonding rolls 21. 

Further, When the throW-in checking sensor 5 senses the 
throWn-in Waste 4, the pressure bonding mechanism 2 starts 
to operate. In addition, When the passage checking sensor 6 
senses the sealed Waste 4, the cutting mechanism 3 starts to 
operate. Then, When the catch-in preventing sensor 7 senses 
the sealing sheet S or the sealed Waste 4, the operation of the 
pressure bonding mechanism 2 is stopped. When the catch-in 
preventing sensor 7 senses the sealed Waste 4 or the like, the 
catch-in preventing sensor 7 may be linked to a informing 
mechanism to give the outside such as a Warning sound and a 
Warning light. 

The sealing sheet S may include a Wrapping base material 
and a bonding layer (an adhesive layer) provided thereon, and 
have gas barrier properties in the Wrapping base material and 
the bonding layer (adhesive layer), so that Waste 4 is Wrapped 
and covered With the Wrapping base material and is sealed by 
the bonding layer (adhesive layer). For the Wrapping base 
material, it is preferable to use a base material such as a plastic 
?lm and a plastic sheet Which passes through infrared rays 
used in various sensors. The gas barrier properties in the 
Wrapping base material and the bonding layer may be 
obtained by imparting the properties to the Wrapping base 
material itself, to the bonding layer, or the Wrapping base 
material and the bonding layer by the synergistic interaction 
therebetWeen. The bonding layer may be an adhesive layer 
and the like having a slightly sticky touch at room tempera 
ture. In the present embodiment, an adhesive layer (thickness 
of 5 pm) made of a polyester-polyurethane resin (produced by 
Sanyo Chemical Industries, Ltd., product name: SANPRENE 
IB-l29) is integrally laminated on one surface of a Wrapping 
base material (thickness of 25 um) made of a cast polypropy 
lene (CPP) ?lm, and the sheet thus obtained is used as the 
sealing sheet S (Width of 450 mm><length of 100 m). The 
sealing sheet S is unrollably rolled up. 
The pres sure bonding mechanism 2 for the opposed sealing 

sheets S includes the pressure bonding rolls 21 and a drive 
mechanism therefor. As illustrated in FIG. 6, the pressure 
bonding roll 21 has seal parts 21A provided at both ends, each 
of them having a columnar shape With a diameter of 190 mm 
(thickness of 55 mm) and being made of a urethane sponge, 
and an elastic compression part 21B provided betWeen the 
seal parts 21A, Which has a columnar shape With a diameter of 
170 mm (thickness of 340 mm) and is made of a urethane 
sponge. A metal shaft 22 is inserted through the central axis of 
each of seal parts 21A and an elastic compression part 21B. 
The diameter of the seal parts 21A is larger than the diameter 
of the elastic compression part 21B. 

Here, the seal parts 21A may be made of metal Which can 
be subjected to various surface treatments, hard polymeric 
materials such as resins, and polymeric materials having an 
elastic force such as butadiene rubber and silicon rubber. 
Further, the elastic compression part 21B may be made of 
polymeric materials having an elastic force such as butadiene 
rubber and silicon rubber. With the structure stated above, the 
seal parts 21A of the pressure bonding rolls 21 reliably seal 
both ends of the sealing sheets S, and the elastic compression 
parts 21B also bring the opposed sealing sheets into contact, 
and thereby the sheets are bonded together. Further, When the 
elastic compression part 21B is made of a material having an 
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6 
elastic force, even if the Waste 4 bites into this part to some 
degree, the elastic compression part 21B can deform to tol 
erate the biting. Therefore, unlike this part being made of 
metal, the elastic compression part 21B can prevent the appa 
ratus from an emergency stop. Further, the sealing sheets S 
are sealed by the seal parts 21A provided at the both ends and 
having the diameter lager than that of the elastic compression 
parts 21B, and hence the Waste 4 is not squeezed out, and 
further a sealing at the both ends can be highly secured. Still 
further, the structure With no elastic compression part 21B 
may alloW the apparatus continuously to operate even if a 
plurality of Wastes 4 are intermittently supplied or a Waste 4 
having a long length is supplied. 

In addition, the drive mechanism for the opposed pressure 
bonding rolls 21 causes a motor 2M to rotationally drive the 
opposed pressure bonding rolls 21 via a gear 2G. Then, the 
seal parts 21A and the elastic compression parts 21B of the 
opposed pressure bonding rolls 21 strongly press the bonding 
layers (adhesive layers) of the sealing sheets S against each 
other for sealing. 

This Waste sealing apparatus is incorporated in a diaper 
changing cart to be freely carried from a sickroom to another 
sickroom. Therefore, the motor 2M and the like are driven by 
batteries, and used disposable diapers and the like Which have 
been changed and sealed by the sealing sheets S are tempo 
rarily kept in an opening part 83 provided in a loWer portion 
of the cart. It should be noted that the electrical circuits of the 
apparatus may be appropriately modi?ed to be used around 
the World as a stationery type and driven at AC 100 V poWer 
or AC 120 V poWer. 
As illustrated in FIGS. 7 to 12, the cutting mechanism 3 for 

the sealing sheets S includes an upper set and a loWer set of 
opposed attaching gears 31 (that is, four of the attaching gears 
31), and a cutting blade 32 Which is interposed betWeen the 
upper and loWer attaching gears 31. The upper and loWer 
attaching gears 31 Which are rotationally driven by the motor 
3M via the gear 3G sandWich therebetWeen one end part of 
the sealing sheets Sifrom both front and rearidischarged 
from the pressure bonding rolls 21 and advance to a central 
part and then another end part of the sealing sheets S. Further, 
the cutting blade 32 Which folloWs the advance of the attach 
ing gears 31 starts to cut the sealing sheets S sandWiched 
betWeen the attaching gears 31 from the one end part thereof, 
and further cuts the sealing sheets S to the central part and 
then the other end part thereof. It should be noted that, in the 
embodiment, spur gears having teeth parallel to the rotation 
axis are used as the attaching gears 31, and alternatively, 
helical gears having teeth inclined to the rotation axis may be 
also used for the purpose of reduction in operating noise and 
enhancement in sealing betWeen the sealing sheets. 

With the construction stated above, the sealing sheets S are 
cut by the cutting blade 32 While being sandWiched betWeen 
the upper and loWer attaching gears 31, and hence the sealing 
sheets S can be cut from an end edge thereof, Which leads to 
shortening of cutting time. In addition, the cutting blade 32 is 
sandWiched betWeen the upper and loWer attaching gears 31 
and not exposed, a user can prevent his or her hand from 
mistakenly injuring When putting the hand in the apparatus. 

In addition, a photoelectric sensor (produced by OMRON 
Corporation, product name: EE-SXl232lA-P2) Which uti 
liZes infrared rays is provided in the cutting mechanism 3, so 
that, in case the attaching gears 31 is likely to sandWich the 
sealed Waste therebetWeen, the pressure bonding rolls 21 are 
rotated and the portion of only the pressure-bonded sealing 
sheets S With no Waste being present is cut. With this struc 
ture, the pressure-bonded sealing sheets S betWeen one sealed 
Waste and another sealed Waste can be cut, and hence it is 






